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ABSTRACT : 

PURPOSE: To Speedily and accurately detect the direction of a 
character 

without requiring a large memory by deciding the direction of a 
character image . 

on the basis of the distribution of pixels, forming a punctuation 
mark, in a 
character area. 

CONSTITUTION: A CPU 3 counts black pixels in a line direction as 
to image 

data in an image memory 31 and discriminates (segments) the character 
on the 

basis of the distribution of the numbers of black pixels. A 

character 

direction recognition part 32 counts black pixels in the main 
scanning 

direction and subscanning direction of the segmented character and 
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determines 

the position of the punctuation mark on the basis of the distribution 
of the 

black pixels. Then the direction of the character image is decided 
on the 

basis of which of the lst-4th quadratures in the segmented character 
area the 

punctuation mark position is in. Further, it is decided whether the 
document is 

written longitudinally or laterally on the basis of information 
regarding the 

line direction and the punctuation mark position. The decided 
document 

information is written in a control table in a RAM 33 . 
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1 

«6c7)|Bi^ ^rWSOI-l. Srffllx/ii t S-^Sfct 

s. 

mti!,iTtmimfmmi>zt3^^x. 

tt't-¥mitzmmBf&mm^zt5\>^x, 
mm 1 tcie««oiif«^gst , 
mmi&mm&m^mfimm^icmrf^^x. scsc 

[000 11 

m^mzmt. ^i.zwmm^t^mwhLt<n 
x'th mmmmm.i.zm h. tfz. *^bb<±c j: a 
^Mimmmmii-Mmimmzmt^. 

[00021 

m.mx'immm<o\^t^m's<ii. lE^tci^nzimmm 
i^mLxiii:fjth(7)x. :^—f-immco^iiki^iz 
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[0 003] Wt<f. #W¥4-2 2 97 6 3^^i^l8K: 
[00041 

(00051 ^^oflntc, mmizn^ixtz^-i^m^^ 
hh. z<^i^o^j:h(r>x-\t. wMm\m\^t<r)m\<^fz 

[00061 ::^i|B^{±±E<o J: ') =5:^W^fl?^^'-^-S 

a<iEii(c*^<^*it(i*«jai-ri>;i:*«ri. 

■kWSk-t^^btmbLX\yh, 

[0 0 01] tfz. ^<rm[^i±ii<oi, 0 ti:mmsm. 
mm^m.i^-rh:ibimbi.x\^h. 

[00081 

[iS®5ril?;yi-ri.5^;i60#^ga3 m^(r>W>\<r>m>,zm 

ii5ie:fc^Bi£tfoi6i§ ^mnmm-^kb ^mttz^ b 
^mib^h. 

[00091 ^/0, i^m<^^2<7)mniz{%m\ms^ 
M'ifzmm^h-X'mmmhthm^^'^b. i^attj 

J: 0 ftiai§a^c^:^B«<^«*'tc#tt1-|.2eS5i& 

X . mmi^mmm m^mmm-nb mtt: 

zbmmb-th. 

[ 0 0 1 0 1 s i^ic. ^mr)'m3<r>9Lmzmm^m\SL 
mit. wmmu?*-m. z.ixl^zmr^\^xmm^ 
■hthmm^mza^^x . ihh\ •^\mm 
50 2 \,zm><r}mism^m.b . w^mss^mm^WL 
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[00 111 ^tyiztfz. *llom4<o^BBfc:^gs®« 

[00 12] 

im] mK^^mmmmmmmiza^^xii. m 
mmmm^M-yxx^mmmtnL. m^mzx-o 

mz. "^mMmta^mzx-^x^ti^ncooi^jT^H 
iz^tix?>:Si:f<7)'pi}^h'^mAmt^ti. ^tx.m 

f>^x'b'cr,xd^zjf^Lx\,^i>i)Hzm^\\x. mwmi' 

[0013] i^2<7Mmizghmmmi.^mzii^^x 

miff-m-itzmwtii'hmm^mzj^'iX-x^mmim 
tai. icof^iz^^ti^Q^^^mmtamizX', 
xmnii-i, <kiz. ^mti^X'mmxb'cTyxoizi/t 
mx\^i>i3^izm-^\^x. mm^m':ii:^mmm'& 

[0014] ^3^mmmmmfS.^s.iz}s\,^x 
<i. mmm^comwmmmmzm':>\'^x . m 

m^tit:mmzm-:s\'^xmm^i:'no . 
[0015] m4(r>mizghhmmii<.^mizii\.^x 
i±. mmwmsi<r>mwm<7>nmmzm^\'^x . ^ 

IX . mwmmm^b mmmcoimmb izm 

[0016] 

[Hisw] ar, ^wMW.mmmizb->xmm-t 
(1) mmum 

m 1 m^mmmx-hhTi^^Jv^mmpmrnm 
x'hi>. mnz7p-txoi,zm^mpii. mmmmmi^ 
mitzisb<Dmsi^miRb. m^m'ytimmtii:hirh 
f::if><^'rvymmPRTbimix\-'>h, mms.i 
mi. im^m^'>xmmmmz^-t^M^i 0 
b . 1 o*^(:,M^iihmmm^i>!iiStm-tmmm 
^9mm2 0 b . mm^9!^mu2 o*»^>is ^>ixsiiii 

f-i^ S-^^r U fclfitrri.^ t 'J .y h 3 0 i: S-iix 
3 0*>^.Mi'^fl&limr-:5'{=En#:aJ:^3«0!^cV>i!0«lilS- 
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^5^6 oi}>hm'^iiii'-i^mz&-^\^x^'F^n 
mzx mit&±.mmmm-!t,mm7 0 1 . mm 
^(^tiibizm^mi-&mmo b ^•^ii.•cv^s , 
[0017] mz. m9mp(r>nommfS.rn-<txiz 

8±i,zim^iif:zfm^mm-rtfzi!h><7^yyri it, 

i^ffl-C'RIt L/^^5fcS-m3tV:/X 1 4 1:«< ;^c»XOm 1 
S5-1 2. 112 5 7-1 3 ai3j;t>'|g3S 7-1 3b 

pyxi4S:)ijaLJt*$:i^^5taxi.7-f y-fey-i^-i 
10 ebmtx^^i, isimmmmm*)^fTo^. ^ 

yri Ibmi 5iy-l2bt:1StsX'ir^i-19. fcj: 
r>\ m2 S 7- 1 3 a t||3 = 7- 1 3 b i: 5:^0X7 
^ y 1 5 *< , H+ic^^EP b ttf L 7t:^r[p] ( ai]^4:;^i6) ) 

K.fjiM<7>m.x'mrt&> zmmizbi>^j:-oxwm 
y^i6uwmmi^hbm^-ti>if(^iz^m<r>mf- 

(CCD) SrM'^.JttfOT. c:<7)3feS*|SjS:±^E^i^ 

[00 18] 6*»^ab:^]Six&iimft-^ 
20 {i , iitcamft^iaagii 2ot^^uj---yh3otEp 
^a!S54 0 i: ssTJte^i^e o^^»n«. . mmm^ 

mmU2 0b:<^V:i-~'yh30bmmm0bl,Z 

'o\^x^imm■l, 

[0019]3le^l^6 0{i. f6 1. ;Ky:/ 

^$7-6 2, ±pyX6 3, feJ;I>'MJt5 7-6 4, 

(:>ixi,b. ^wu—fei¥^<7)mmT-^izm-^^ 

tf:^V:fy^y-6 2l>zX-oXmifii^tl, ±UyX6 3 
30 fcJ:t/fRS*5 7-6 4, 6 5l3j;-:'-C##l^7 0<7)^ 

WY^i^i Komsizmt^tih. zotx. ijfjd-ys 

7-6 2C0|«HKti:i^:-?T, !S5tf*:H7i'.7 l(7)«ffii 

[0020] j^m^l OXU. <5^c7)J: ^^r^^EOcom-?^ 
f-r-i'^ 7 2 tcj: 0Ji7t«s H 7 A 7 1 coSffi2r-«fc 

40 -ri.. ic7)lfl|;§fl&&3imis7 3CJ;oT31filL, hi-, 
-^b-tl. ^tX. :i(Dhi—mm^i-^-i^'-v7 
AlzX-^XmrnLiZJ^^U ^fSt^^-i^^lSizX-y 

xmis.mmi-h, 

[002 1 ] im^8 0{4*^IS;*-b h 8 6 , 8 7*>A> 
^if'f H81tt«^oTfflliSS:ffit&t. t^-rsyi/a-^S 

2 1 J; Onf^o^ ^ S yi/TffliffiS:^^ 7 0 iztmt 
i.. -S-L-C. -f^®*7 0^^^Jl-^•Cffl8Lh^^^-^-fi^5Sl^"!K 

^$ixsi:. nmoi-hasizx^mii^^vt-ya 

4l,Ztimi-h. ^nrt. ^«C7-7 84tCj;0h-f-ift 
50 iJrfS^U. ma-78 5tJ:o-Cfflli$S-M^'f 5 0 
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[0022] ^g¥liP^o±ffl^::(ili*L'5^v^S^^A•;r^/^ 

}Bf£t-KtNinl^-H ( 2inlt-Hat>'4inl* 
Cix^jiT):? f-*- K5rStRTt ^ J: -5 tc^-5TV^S. 

m'-:^izm^\'^xmmm±izmwLi:mm-^. n 
in 1 ^- vx'ii2mfM4 ik<7ymmmmm-> 

tim'^commzm'wix imm±izmmBsSi. 

[0023] WM-mpmmmz-?uxtmi- 
h. m2^tm-mmm^ i o om^^7f<ty^y 

(CPU) i-5Sr4"C.4ciik$n. 

^-xuri; 1.RAM 1 2 1~1 2 5*iS(t'bixTi'^ 

^. ^fe. CPU l{±«f^>'N":^-;Hi|50P|*]{3. ttz. C 

P U 3 Ji> 'J J.- h 3 0 rticiatt ^ iiT V ^i, . 
[0024] CPUlJi. mi^^^^-Ji^oPizWiiihti 

^TT^zmhrnm^'ii^. cpu2i,mm^^^2 
0 (D^s^mmt ^ac^ i o <nmmm ^ , c p u 

3li:>(^*JjL-K;h30Wmt&ZbizX'>X. ii« 
IfeL^ct^, ^ix^gi^Jlg?4 0^aj:>Jts. 

[0 0 25] CPVAHm^mmO. *¥^6 0. 

^^tR^TO. ilRi^l^8 0<7)$iJiP&ff3. tfc. CPU4 
t(if^{«i^-t y-tfflAtU:/]'-K- h 7 7 ^^fr fC, 
•fe7h86. 8 7rt(cl6{t^>iX7tfflffi^ttl-fe>"9-*>^« 
WJII<=>iXs CPU4t=*5V^Tffl*Rl»-^Xi:ffl«5iO:^|ftl 

^zmt^m^m^i^l . c p u 5(i*i«si5 1 o o<7) 

CPUl~4tiCPU5i:>'N*;^7-<yT«l8 

^ti. K^Azm^- ■ T-i^mc^nmi^ozktfiX' 

[00261 mzmman>&mu2o<7)mmmzr)\.\ 
xmmt^. m3iimmm^!m^2o<r,m^ro'y^ 

I2tj>l>. 03£7)CPU2. ROMl 1 2. RAMI 2 
2tii.t/y^y-^y-fl eim2iZ9jiLfzi>(^tn!SL 

xK^h. 5.ymim2 1 i:*)mmss.^mm^f)^ 

§iX3tfi^^A/D^li|52 2t*f 

iBmMaa52 3(c:i^l>. Iifi«iaa5 2 3t1i>'x- 
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J!!ia*nf ^ri^ti, ii«T-:5' ^ t 'J -y h 3 O^ffi 
*&t-&, Bfift^-^'^^';2 4{±CPU2<7)t§^(:J: 

0, amT-5'S:i7^yMeti-ti., cpu2 

[0027] CPU2{±. *AhCPU5A»^>Of&St; 

■y-'fXcOl^aiSrff-?. .:c7)3t*^CPU2Ji, x^-v-^fit 
10 g-lryHf2 5*»^>«XdfA'•^-^aS^S^8fc^'^^V^•CXdf^ 

2r^»UcfcC:^2:/ifi?fc£=5:-r. JS«Xf a- l 7 SrBg 
J5c L/::^Mt'^tl> J; 0 L 1 1 J; V > , 
[0028] -J-LX. iJ^<2gtc«iGUc^'-<5y/ 
t\ ■«^-:^.xtU24(:BlfeT-:J'fiE«$-<i-. 

cot«®T-^'$-S!tbt. BiiiT-^«oi*i^a^-^'fi[ 

20 CPU5^j^fm>. 

(0 0 2 9 J l24(iS^-t-f X<7)«?ai*S2:ifiBS-ri.^c 
i6«O0-ej) S . ( A ) {iH 1 <7)|lfl|^;&'^X 1 8«±ffi 

[0030] mAiZTntx at, c p u 2it^iit>mmw. 
m^mmamoiimix\>^i. j'm^^^ryi,zii\,^x 
iim^^±mizi^bxmm^i:mo , cpu2«^ 
nBx^^y^. ^mmzmiSi't-:?^^ u 2 4(cBiits 

30 ^iMitth. ^y-^y i^jy^y) \>zt5\,^x±m: 

:^rl6Ia{^&*J<^eK/^s■«^^^ib^r^•^x (fst- 

WHTj ) b. m^TJ&K^l-Sr^mUcrb'UX (L 
ST • WHT j ) 2riiJ^ffiacMJ£$li:TRAM 1 2 
2tcietrtl.. 05tC. RAMI 2 2t=T-i'5r»&a 
O^T^^Lift. 05{c^-tia(c. ^U^Jl'itk&X 

[OOSD^X^^ymm. RAM12 2(C^;c 

li. ■t^j:hh. RAM 1 2 2*>feT-^'S-li<X£?ajL. 

leiaSfcL. g^<7)0£l*'M?DT-^'**3^STKUXn^ 

-k) fc^rl., §^>{C. RAM12 2F*5<7)FST-WH 
TjtfOft/)N«FST • WHT 1 Sr±.^^|SlOiTOc« 
&Bi:;?i^L, LST -WHTjCOffc^cttLST • WH 

TmS:±^aE*-(^oM^,«i:-rs. i.m^:f}\M<om 

i-^6Y(i (LST-WHTm-FST-WHTI ) t;^^ 

[0032] m±(cj: D . m^imt^mmta^ 
50 ix, iiogiais^iitiK. ffii^j;'?. m^^^iz'm 
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Ifz^^ Xim-'T^ Xi: h C P U 5 mUt 

SIS'fST-7';UDT$-RAM12 5±t=f^B^S. t 

[00331CPU2 {JT^iiXdf A- yi^TfS. mX/X^ 

t,^ )(^^)^-yY3 0\,zm^T—^i^i)tl, 
[00 34] 07{±;^^:'J^--y h3 0<07'n y^'ElT 
07»=^1- ioKTv ^^:yj-:i.y b3 0{4CPU 
3tcJ:-oT*11iil^ii. M«*^^>g«;9^K-^^^EHl<7)ie'lt^ 
pii^fe^t 'J 3 1 1 , M^c7?:St^B«£0*|6]$-i2irt 
^:S:^:Sri6i^a53 2 b . f ax-r;PMT&<^«-r§ 

RAM 3 3 , 4 1 . ll]^*!ia|P3 5 . 

mT-;?i^ffimr^tdffijiai3 6fc. ffji^ixfcT- 

^ SrieitrS^?-^;^^ 'J 3 7 h , t U 3 7 A> ^>)M 
[00 35] laSJi. H«^tU3 li;JSm^J(/7Xl 

'J 3 1 <Oia'li^i*$r*^^iaT'J) 0 , ^4Sg|5l4Mm*^ 

[0036] ll8c7)±iaoi: dtciMSii^cHmCML 

■fe yifl 6 J: •? »JpfiS0*>/b±^:^|6) a K 1 7 

Wf-nt. mSffyTm\,Z7rsLtci.o^z. m^A'y^ 
1 80B«i9Rfil*fc«IB#ft4.^ifcH«^t y 3 1 0 
telSMi*l3ieliSixl>. Uja^co/^i^li. I2I8C0T 

[0037] 09f4CPU3<7)tf33yia<o7n-f-A'<- 
hVhl. lUTs 07fcJ;^/^la9^fflV^TCPU3cO^T 
■53iaS(co(,^Ti)iBB-r^. BlfefS-tMSa52 0*»i^M« 
y 3 1 1 ^->«^B«-f-^'A%iMS;iiS t , 
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biimmmm<Dmij^^\^^^x\^i 

\,\X\'^hi^cot:il^. 

[0 038] xr-vrsKD^mimi^mi^xtm-f 
^b. t-f. mmji'tusiij^hmmT-^imi^iiib 
xmm'pco:si:^mmmtiit. mta^rircx^mm 
liX'^imvims 2 izja -,x . m^mmm^tL 

■ ^ix. cpu3mm^hfzi!i^cr):ifHzm-^\<'^ 
X. mm<Dmi^m*\-th. mmcoiji^iz-)\,^xwz 

10 mmi:mfxmh<mmi-h. 

x/mmmizmti^m^m^mmm 5 ttii:b-ra t 

tit. RAM3 3±<^Ir-y;HWTH##iit?. 

[0039] <}i:lC. Xr yrS2T. CPU3J4B«1;< 
^'J31*^^>T-^'$:S8i^aiL. llie5{iaa53 5tC*3V% 
•C, X^|6li2atg53 2*-^>j^<5>fLl>iS«ffi$BC»-c>v% 

Bfii^ty3i*>4>«B«T-^<os?;?^aitrb'v 

iaT-^'SrIil!|6LTJHSg|i3 6(:ai:/]-tS. -fLT. 
20 ix^ff]Slg|53 6tCTffiiiiL, ^$^^^'J3 7'^tS^lW- 
imnzm^if^ixxiio. m^^bmtatmmizmm 
mbthzbi^^i. mmizii^-i^;::b(7)smT 

^mmiz^m^nx^^tmiSiT-i'<^-i^^^^(^x/ 

izEm-m'^T-:?^^j:i:(r>Emi<mm^Z'£,m^j:^m 

[0040] 01 Ot, lfaT-r;HVITS:^-t, fSB 
30 r-7VHViT{4, 01 Ot^J: -ptc:, MBtOffiffi • W 

^izmh!^immtbmi<DWim\mbiz^ oflfjs&sn 

V 3 7A^«^>l5^^aiS^^&^:^ft'*S^^6. 

[0 04 1 ] X-r>y7"S3f<i. B^-><*'J 3 1 S-^"; 

maizx-^xf-i^iw^th. ftx. a— 
x^ismmAXMi^ ■ m-^^tifzik. b^^^ u 3 

40 

[0042]EI11{±. £P^ai:^<o/iy>{c1?-f ^ ^ U 3 
7*'<i.g!»aJUcr-^'$:B«^ t y 3 1 ^iS^atf^ 

#Sr^^t. Bijie^Oidlc. |B|!!Ej!aaa53 5T'J!I«§®Hfc 

3 7*>(oBfife^^'j 3 1 iz^(,ixhmmT-mmm 
mzii*i)^hti'fi^iizmtm^zi'j:h, -t^h-h. mi i 

tc^-r cfc 3 it$^^ t y 3 7 i}>^mM 3 8 Sr^T 5^ 

50 (>tihmiSLT-^i±. ^-hu-'hm^j:(>migii>^m'^ 
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[ 0 0 4 3 ] 1$^^^ 3 7 «-^TH«;^=e U 3 1 i^s 

ill. im^mmm omz^m^mmm it^f^m 

aS^SOcOj&atX^-fe y h8 6. 8 7|*Ic0fflMcO 

[6] # (c-^ -5 i a (3 . BOfe^ ^ 3 1 <?)Bffif - 

0 , mm^ 8 0 ct o -cfflffi±(cH«)tAiff ;b^i , II 

[00441 mz. -x^fijtimmmb i'^i^&tiij 
miz-^\ ^xMm^zmti .misa. cpusm 
ommfm(7)mmm (ia9coxT>yrs ix^ya- 
•f-^—bX'hh, misiiz^txdiiz, ;^-rvrsio 

a t b i: tC[6]tfCllH?glSW;<? 

-eLT. ;^r77'S10 2T=S-:^|tncOMffiS 

I'TKSt-C, ^;%^l5t-^fci: #iOB«^^:'J 3 1±«0B 

[0046JI114 (A){±, :i(r)Xr-'yySlO la 

1. t/p^r yy'S 1 0 2<7)^!ia^^i<iWiC/T^Li^>:tiOt'''^ 
I. 1114 (A) (OT^-Tct^t. CPU3*«{|^^:U 
3 1 J: 0±^:^tSifc<i;t>'a'M3E*|6ifcJtJ-?Tffl^T- 

SrDf aj L, 1 BSr fc tc|IBSt'S)&*^gA»SrWBr 

( "0" *^ "1" M { "1" ) <?)mm^:^^y 

[00471014 (A) (C.T^t J: -3 1 , ( a ' ) 

ti:h-hmiZ7T^tX'oiz. !m<7)^ni}'mm(7)m.ijfiiiz 

tT-:? <a' ) <o:^*<«0<O:*:§v^^^|5S:^-r. Ci^ 

Lxmmmm<7)^if\p]cr)j^ifi<om\>^i,zx ^^mzmmr) 
yc'^mm^f&th^mK ±^5ic^rI6l^^|6Iv^•cv^5*» 

tifiX'^l. 



6) ittra^7-6 5 120 

1 0 

[00481 XT'vrs 1 0 3 1'(±. m^<iit:miT\^ 

^C?a-^T:fc#:B«^^5t5|0-^TSriiS'|•ti. ^ h ici -jT 
ff<^^0'?ajL^ff^. ;^T-yrS10 4T«±, mtHL 

fzmz-^K^x. mj^i<zmmmmt::^^yhi-i. 
•y7's 1 0 5XU. mmmmmmzm^\yxx^^ 
5'j (^t?:^7)^J]l9^t5t) &^T^. 

[0049] Hi 4 (B) Ji. Xr>yrSl 03~>?.r 

•yrS 1 0 5i7)3J!ia«0«^-Cj>.|.. Ell 4 (B) t::^ 

10 tiik, :i<^n<o^^^^iTmzigi-oxmmmwLm'^ 
yvimo. 1 mmmmmmm.m ^ mm 

S^LTV^l,, llli:iSi-j;3('. ^Ic^^zMfiiLxmr 
-^'l,zmf3^±tl(0X\ ZcOj^1fi<^^^l.zm':S\,^X^ 

^izmizm?>t.^&mt:^i. it^owoaiL^ 
10 0 5 01 ji^T'/rs 1 0 6Tii;^-f'yrs i o 

mmi. ^miznLx^<7)mm'<h, x^-y 
rs 1 0 7-c'{±. ^mmLmmzm:s\,^x'nt^m§i 

20 Sr^-ii. 

[005 1 ]lll5{i, ;^Ty7"S10 6-Xr y7'S 

. 1 0 7-am^'6}S?^t2t^«^2r^-rii-cS)^. m 
x.miscnxo tx^x u r ^ 4 ooimtc^ u/i 
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